ooceni^ sssoBB 



r\ pio 0S7 



lOTHOB 
TITLE 
POB OAIB 
BOTB 



. ^jarlof, Thoaas; Jaaleson, Dale 
Seaantics .and tb« Haabei: of Engllslv .SejMiences. 

: t7p. « ' 



BDBS PfilCE 
DB SCBIPTORS 



IDBHIIFIBRS 



ABSTBICT 




^ HF-$0«'l33 ^C-$1«6r Plus Postage. 

Comprehension; Deep Stroctj^re; ^English; Graanar;^ 
Language Patterns; ^Linguistic Theory; logic; 
Kosinkls; ♦Sea^tic^; ♦Sentenqes; ^Sentence^* 
Stractare;. surface Structure;. Synta;;^ ' V 

^'Choasky (Soaa) • • - ' ^ ^ 

It has lon^ been said that there ar^ - an in^^'^^ 
nuaber of Biiiilish sentencc^!$^ "This i$ the cat 'that caught the rat*«.isi 
an English^ sentence. So is This is tttte^ca^t. that caught the ra#that 
stole the cheese •^"^I'This is the cat with vhite pa vs *tha^\ caught the 
rat that stole the'' ^^ey" is unob jec4duonable as well. Since a cl^ear 
cutof f point cannot be* 9ecified, it is'-teai^i^g to resort *ta the 
three dots'«^his study^ p£t>poses tliat the argnaent €roa the* lack of a 
Uclear cutoff , point ^^o^ infinity is a bad argument; the set ol^ English . 
sentences say be a/fuzzy set rather than a standard set« Furthermore, 
it is argued thaV^the initial guestion suppresses several gaite ' 
N^distinct qSlestloBS*. A theory constructed to account, for^, formal/ ' 
relations betvee^ sentences* mi^ht varrant the poj^iting of infinite , 
se42uitic: structures. theory c6ntstru6ted to acco.unt fdr hum^ 
understanding probabLy vould not. The poamon claim that, infinity is 
necessary if there are to be novel and Creative uses' of ;:lan^uage is 
found to be entirely vithbut Stil}Stance« (Au'thcr/jllH) \ 
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• Semantics* And The Number of . English Sentences ' - 

'■ ■ ' • ■ ' . ' 

How ma^y English, -sentences can be understood? Veryiy ' vWry I x* 

many. Noam Chi^nsky has said and perhaps would* stiliii^say'...'^^^^^^^^^^^^^ 

indefinitely many or infinitely many Cnot noticing the 

difference, of which more later) . ^ . How many English .sen-' 

tences are there? ' Zellig Harris has said and perhaps. 

would still say denuraerably infinitely many.^ Many or 

very many is not. encJugh according to Chomsky and Harris.' 

The dvLf fei:ertce btetween very large n\iimbers and in/inity is * 

supposed to reflect interesting' features of human languages. 

These views have recently been ^challenged by Paul Zif f . ^ " . 

•there -^.;:^:a[io important sense in which 
*it is tru%! tJjat there are infinitely . 
• * many English, sentences. \ / 

Z±ff Would agi^ee that there is ^n unimportant sense in which 

ttiet^^^t^e" in'f ^ Gne can do 

arithmetic in English." But Zif f^ thinks that this ^ possibility 

"is not illuminating with respect to English structure or 

\English grammar or anything like- it- Ziff has' no quarre^ 

.^with syntactic components that generate infinitely many 

syntactic' structures. His qualms en^||^^ith semantic^. 

Although it is child's play to character- 
ize powerful syntactic devices capable of" 
generating, an infinity of sentences there^s . 
, no reason to believe that the semantics 
' - p£ English (or of any natural Sapguage) is 

o#, a consonant or even comparable character.^. 



And he gones on. 

, . ' \ 

Inevitably one will produce noxis^asical 
sentences or sentences that arc dtterly 
' ' incomprehensible to speakers o^ the 

language • 



Jonathan Bennett^ has responded to Ziff*s challenge. In 
his Linguistic Behaviour Bennett replies to Ziff'with the 
following. 

But the question 'How many English sen- 
tences are there?' does not mean 'How 
many sentences are fhere which would be ' . 

J understood by speakers of English?' and 
no one would give the answer 'infinitely 
many' to the latter question. . .The notion 
of what has meaning is admittedly foxinded 
upon .the notion of what is understood, but 

^ the two are not co-extensive.^ - 

Bennett supposres that the notion "what has mdfening" and^th^ 

notion "what is understood" have extensions, . Thus he sup-- 

* ' ' '■ ' \ in 

pos.^s tHkt there is some - class 'whose . members are "what Bas 

. f • * • ■■ > '7 

^jEj^eaning" ,and another class whose members are "what is under- 
stood." -.Bennett also, talkk about "the class. of 'English 
sentences'".'^ But these predicates are not weli-def ined. 
Hence there .is no. si&:i 't^ as :"the class of 'English 

sen-:enceV"> th^ i?gc;tensipns .of the notions "wliat has mean- 

■ ' . • - y ' '.y ' ■ * - ^ • 

ing^^and ;"what^ is tinderr^tood. " But if we suppose that i-t 
does, make sensie to talk ^bcurt^ extensions in this context, 
Bennett, is certainly corre"dt: There are English sejitences 

: . ■ ■ • : ^ . ■ \ * 

thai:- w^ll never ,be unders.toodr by English-speakers. Some since 
they will ner\/^j?. be uttered , ^ some- since, they are too complex, 
sonie for bsthei?.- reasorls . Bennett assumes a stronger thesis 
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^ ■ ' . ' \ ^ . 3 . 

however. He assume^ -that there are English sentences that 
could not be urvdelrstood by English-speakers* . , ^ 

U. . If Zifx^s position were ^ that being a^sentence Cor having 

meaning) is co-extensiye with being understood, then Bennett 
uld have an easy victory and Zif f * s paper could largely 
e ignored. Things cire not thai: |Simpi«s, however 

Let us look at an example.' ^^dinaizly we have no diffi- 
culty in understanding the following sentences: 

(a) My uncle is a linguist. . 

^ -, ■ 

(b) My father* s brother is a^' linguist, 
(a) and Cb) have (roughly) the same meaning. 
(Notice' that, one might very .well know the meaning of a 
•sentence* or that two sentences are synonymous without having 
understooJT the^ Sentences . Someone might know that the sen- 
tence written on a pi-ece of ^aper in, his left pocker has 
(roughly) *he san^e meaning as the sentence written^on a 
pie<De 4>^f paper in his .right .pocket-. Spmeojie.jaiigiit liav'e told 
him so. ' Nevertheless he might not have understood either^ 
sentence* He mi^ht never have looked at* them:.) Suppose that 
from tomorrow on English speakers cannot make heads or tails 
of subordinate groups of two nouns if the noun^/ can be re- • 
versed. Examples of such pairs would be Jmother^s daughter^, 

.•^father's broiler*' and 'a circle under a triangle^. Would 
Ziff say that since (b) cannot be understood by Englxsh 
speakers, although presents no problems, "l^?) Jis not an 
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an English sentence? We hope not. Failure to understand ^ 
<b) need not be -attii^ibuted to the seiKin tics o^ Cb),- but 
should most likely be attributed to nkurological factors. 
After all, (a) and (b) have (roughly) ihe same meaning. 

^ I <Roip4n Jakobson discusses a type of aphasia that would ex- 

/ 12 
p^ain our case."^*) What Ziff. would say is that failure to 

. ■ ■ • . • 

understand a candidate 'for an English sentence may disqualify 
it as an English sentence if the failure can be attributed 
tq semantic factors. ^3 He does not say tha.t a candidate 
for an English sentence must be disqualified if the failure 
can be attributed to neurological factors.^ 
5. One has to ^e careful in attributing the failure to under- 
stand a sentence to semantic factors. Some cases are fairly 
straight forwardy^ fai lure '"^^some one under some * condition 

-po xinderstand 

(c) 7. is green . 
, could be attributed to the fact th^t .^ number ia not 

thing that is colored; and this might be thought of las a 
semantic factor. Notice that we don*t claim that anyone would 
fail to understand an- utterance of (c) under any conditions 
whatever, just that there are conditions under which someone-/^ 
; would fail to under^stand Cc) due to semantic factors. 

' Why do we attribute this failure of understanding to 
semantic ferctors? Be<:ause we take (c) to havei. the syntactic 
structure NP + VP*, and yfience to be syntactically well-formed. 
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*■ Thus, this failure of understanding must be due to seman- 

tic factors. Contrast (c) with 'Ball dolphin mop cathedr'al. • 
* , ^ string that has the syntactic structure HP + NB + NP .+ NP, 

and thus is not syntactically well-formed. (Of course schemes 
have been devised that count all deviance as syntactic. 
Similarly schemes have been devised that count all deviance 
as semantic. Nei-ther seem particularly weil-motivated.-^**) 

^.J^T^ther complications are presented by other cases. . * 
For example 

(d) Tliis sentence is in English. 
If someone cannot understand an " utterance of (d) because he 
cannot figure out that 'this* in -Cd) refe<rs to. (d) , the fail- 
- ure to understand (d) cannot be attributed to semantic factors 

namely, the refe>rence of 'this* in (d) on this occasion* 
.^.- R^th^^ it-can be attributed to' the failure to appreciate -the 
, relevant semantic factors. >But don't confuse the last 6ase 

With the followdng; 

» . ■• * ' • * 
• -..-^g J. This- -sen.tence' is /alse. ' - " ' ' ' ' 

One could argue that\ if conceived self-referentially , Ce) 
could not be'understocc^y any English speaker. (e) is, of.' 
course^, a version of - ] 
assume it to be true 

versa. No ^ne knoi^ Jhat it would be like for (e)*to be true, 
or what it would b^'Vike^for it to be false. Ve will not 
pursue this line argument . "^^ ' 
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:he well-known "liar paradox." If we 
t /follows that it is -false and vice- 



Many linguists that that thare are infinitely many 

English sentences. It is often unclear- what question this 
is an answer to. How ryny English sentences are there, of^ 
course; but as we shall' see, what is asked by this question 
is far from clear. Here i^ an example: 

It is astonishing to find that even this 
truism [the implicit ability to understand 
indefinitely many sentences] has recently 
been challenged. See Dixon C1963). How- 
ever, it seems that when Dixon denies that 
a language has infinitely mapy sentences, 
• . he is using the term "infinite" in some 

special and rather obscure sense. Thus on ' - 
the same page (p. 83) on which he objects " 
to the assertion "that there are an infin- 
ite number of sentences in a language" he 
states that "we are clearly unable to s^ay 
that there is any definite number, N, such 
that no sentence contains more than N 
clauses" (that is, he states that the" 
. , language is infinite). Either this is a 

blatant self-contradiction, or else he haa 

some new sense of word "infinite" in laind.^S , 

3u- surely the mistake is Chorasky^s, and Dixon is- not con^n 
tradicting himself. On Chomsky's view, that therfe is no 
^""^^^^S. "^'^^^ English sen-tenc^s is equivalent to the 
claim thA there are infinitely many gnglish sentences. - Why 
not, not infinitely many but no definite number? In standard 
se- theory^ ^. if a set has^no definite finite number of elements 
it- has infinitely many elements. And all finite sets have a 
cef^inite nunJser o'f elements. But these are standard sm^ 
-h^Te. membership is well-defined. Something^^^ither % :0nber 
r ^t is "not. : If we take another approach and think of the 
e- of English sentences as a fuzzy set indefinite, does not 



imply infinite. In fuzzy set theory mem^rship is grAded. . 
An element is assigned & numbed- in the inclusive interval 
CC,1]. The number assigned to an element with respect ^o a 
set is the' degree to which that element bdongs^ the set. 
It does not maJ^e sense to ask how many memberfe a fuzzy set 
has since membership in a fuzzy set is not an either/or 

» ■ • • 

*• 'question. There is, for example, no answer to the question: 
' > * * . ... 

How many tall mei^ are there? Some people are taller than . 
others. Soigp are clearly members of the (fuzzy) set of tall - 
men, Some not so clearly. Some clearly not. ^ BUt how many 
tall -men ^re there? No answer. And it does not follow that 
there are infinitely many tall men."'"^ ^ 

Maybe Chomsky though f of this: j;;rhis is the cat that ••' 

• * 

caught the- rat.' is an English sentence. So is "This iS the ^ 
cat thai^ caught the rat that stole. the cheese. ». 'This is the 
car with white paws that caught the rat that stole the cheese.' 
.is also an English sentence'. And it seems that one can. go 

* 

on li^e this. For how long? There is no definite cutoff 

> 

point Chomsky claims, and he is right. Does it follow that 



one can go on forever? That is, have we shown that there is 
unbounded^recdrsionXn English? Of course notj' To show this 
we need a proof of unbounded recursion and not just a proof - 
that ther^ is no definite' cutoff point, 'chomsky doe*'not 
provide such a proof. That there is no definite ciiyoff goint 
does not create any problems. Maybe we are dealing with fuzzy 
sets,., and then we do not need de-f inite *iCutof f points. •/ 



How many' En|Lish s^»ntences are there? Is the question how 

- ' 

many English sentences cah be understood? Or how many syn- " 

■" ■ ■ ' ■■ '. ' • . 

, tactically well-forrjed -Eng^lish sentences are there? Or ho»**. , 

many syntactic structures, a. syntactic theory 'of English shbuld 

generate? Or how many semantically non-deviant English • 

sentences are there? Or how many English sentences a "semAA-* 

. • ' ' ' . ■ •. 

tic theory of English should account for? Or how many'*acce-p.t- 
able English sentences are there? - ' 

We will not quarrel with an inlfinite syntactic cbmpon- • \ 
ent. Maybe infinity allows us to simplify syntactic theory. 
Maybe it makes it less complicated. 2iff*s rejection of 
infinity is based on semantics, and we will attend to si&mcm- 
tic structures in the following. ^ . • / 

The question is: How many English ^sent^nc^s shoul<^ a 
semantic theory of English accounf for? But a prid'r question: 
What should a senjantic theory • do? As^i^rb meaning to syntactic' 
structure's account for' sameness of meanirt^ between sentences, 
phrases,, words and morphemes; account for paraphrase; charac- 
teri^:e logica^ consequence and semantic entailmen-f; * These are 
commonly cited requirements. If we start with an infinite ^ • 
syr>tactic component and adopt these requir<ements Cor at least 
some of them, and no others), then* a seraagtic theory should - 
account for an infinite number of English sentences.- This is- 
the picture exhibited by philosophers and logicians such as 
Richard Montague and Donald Davidson. A language is thought 
of as an abstra^ structure, not tas a means of c^mn^ni<5^idn 
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Among hunuins||pii^ut there is & problem. In most formal 
theories the syntax is constructed so that it .fits the 
seiaaintics, and syntactic and semantic well-formedness co- 
incide. Linguists have often made a distinction between 
sentences which are syntactically il*sviant and tho»^ which 
are semantically deviant, and theb#notions do not coincide. 
Sentence (c) on page U is perhaps syntactically wellrformed. 

• ' • • 

That is, there might be a reasonable syntactic theory of 

English such that (c) does not violate any rule in this 

theory. But it is semantically deviant. There are diffi- 

culties in drawing a. line between syntactic and semantic 
2 0 

deviance. The distinction is clear enough, however, to 
allow one t€r point to sentences .ihat do not violate any*>— 
syntactic rule but do violate ^emantic rulea. - In other 
words: Not every syntactically well-formed sentence is 
semantically well-formed. This is enough to show that an 
. infinite syntactic component does not imply an infinite 
ieaar.txc xuMaponent* We n«ed non-'&y n t «ac t ic ^ i '^ w w . ■ f or this 
conclusion. One such argument could be that infinity in 
semantics allows for- simpler semantic theories.^ Be'nnett argue 
in- this way in Linguistic Behavior. Given the primitive-' 
state of semantic thebry this argument is difficult to*eval- 
'uate, so we will "remain agnostic on this j3oint. 

Something is missing fi^om the picture exhibited, by 
Monragu^ and Davi<5son. Sometimes r.ore j.s- wanted fv^m a 
seniantic theory than th^t i-t account for fornal semantic 
relaripns. Some^hsive wanted seriantic theory to ^d in the 



understanding of what it ia to underatdnd a aontene* 
(phrdfle, word, morphemts )*.- Thia cbncom with' undtratanding 
IS a characteristic of Ziff'a work in linauiatica and 
aenantics.^' It serves to distinguish Ziff's work from that 
of Montague «dnd Davidson.. 

Is there anything ijrifinite about undelrstanding? In a 
trivial sense the answer is" nol People* s lives are finite, 
attention-spans ar« short, memories are limited. 

Linguists in the Chomaky-Katz mold also claim to b€ con- 
cerned with uaderstanding: > 

We may thus regard * the development of a model 
of the semantic jcomponent as t-aking up the 
explanation of, a speaker's ability to produce 
and understand indefinitely many new sentences. 

3ut they are unimpressed with short attention-spans and limited 

memories: 

Linguistic theory is concerned primarily with 
an ideal spealer-Iistener ,in a completely homo- 
geneous speech-community, who knows its lang- 
\ , uage perfectly and is -unaf fected by such. 

gramnaticalj^y irrelevant conditions as memory 
liniratripns » di b ira crtorts , shifrn ^of* artenrion • 
and interest / and errors (random or character-- ' 
istic) in applying his knowledge of th^ language 
in actual performance . 

These linguists explicitly hold ,that there is an infinite num- 
ber of English senteces. How can the concern with understand- 
ing be reconciled with this claim? In the following way: 
Linguistics is not about "cheap cntpirical facts"; it is about 

the behavior of ideal speaker-hearers* r • 

^• 

Two lines of assault can be mounted against this position** 
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One. could disagre^with th/goals- of ' lingiTistic th^eo^as- ' 
conceived by; CHomsky and l^atz. .This' we 'shalJAnot' do; ' 
; ^as^een well don} elsewhere/^ . Instead we will take anotheii?^ 
■ ^1"? assault. us reqctire of a>emantic theory .that it 

.^^fe"^* ■ '^'''^ 'strategies employed by speak^r^hearers 'in 
understanding sentences, ■. ' • . • 

: - ,v ^® str^tegies?r. A strategy .would not be so-called V 

-^f ^^..^t ^^^^ achieving what- it is a strategy for'. ' . 

:V strategies kre like *_4lgorithm|.^. both^ are' procedures' for soiyin| 
-.;P?'bbleHis. Howev^^ii^ ^11 %g6r^^ . like strategies; ' 

(^tra.tegies- aire" e^icient " prbcedures "f or.solving irfcems • ; 
^ a^^ wl^ich algoivithms exist but require so 

T. much time .To? t^i^r imp^emenfeation'that in practice, they can- • 
not be emploi^ed. (l^ie only known algorithms that" are solutions 
;-to the 'problem of the traveling salesman's tour is^an example..2S) 
The strategies ..employed by human spaakek^iea^ers cannot be of. • 
this. kind. If they we^^^> 'the rapidity N^f human understandia^ 
would be left unexpl'ained. But this argument for" the efficiency 
of the strategies employed by '^uman . speaker^hearers is not an ' 
; argument for. the finiteness of such strategies. It oould be 

■ > , ■ • ■ . 

the case lAat there are strategies lik^ the follov^ing: * . , 

^ , « . . . *x / ' fr. 

. - a means * . , . 

; aa means what a means , 

aaa^eans what a meatis , 



^ 
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That. isV every se4uence . of a' s/ meaji^ what^ rlie iiiitial , a means'* 

This, st2?ategy- would be efficient'and would accoxont for an in- 
• * ' • * • * . r • 

•fini-te rtxuaber of sehtrences^ Here the problem not with xinder- 



-sr ...... 



standing but Vith-pro<iuct4,on. ^ Ifamaif^speakei^hearers do not and ' 

. - ITS' ' * * * . . ' ■ • 

could ^pit produce" such , sen tehees Cdt least past some unspecified 



number iterations) . Since human ^speaker-hearers do n6t a^id 
Vcould not producife sucTi, sentences^ there is no reason to Believe 
tha^t such strategies are employed in' understanding. • 

/What' ^iff* says is right: It is 'hot ,mere,- chance that only a 

*•. • , , ■ * • ■ 

finite number of senteiices are uttered and understood; it could 

■ - - . . f ■ * , 

not be otherwise. The strategies employed by human speaker^ ' 

"* 

hearers in understanding are finite, howe^ter^ ideal .you wan^"" these ' 

humans to be; and' what" humans operarte on is finite a^ we li- 

^. ^ . ■ ' * * • * 

An 3>nfinity of , sentences is, a lot. Oiie' can go on and on and 

\ '.-^i ' ' ■■■ ' ■ , : - : ■ 

... oh and on and on and on. and not. re^ch infinity.. How m^any English : 

'' - ' . ' i ■ ' ■ . ■ " ' . , ■ ' * . 

sentences ape there? Probably not as many as there. are electrons 

* . ' ■ ^ ' 7 9 ' • , , 

in the universe. Probably not 10 . . . 

> ' ^ ' - ■ ' ■ ■ ' ■ ' ^ y 

• But you may not be swayed. -What about novelty? What about 

creativity? What about . the so-called "rationalist" 'tradition ' in 

. linguistics? One bad argument that is i?epeated in the /linguistic . 

, * . ■ • * / ... .,.\ • 

literature as that infinity is required if we are to say hew and 

^ . ^ ^» , - • 

. interesting things. But as almost^everyone knows, only a finite * ' 
number of En^^lJ-^^ sentences 'nave been asriri will be uttered. 
- Tinnegan^s Wake' ^ 77 Dream Songs and all of'^Shakespeare and 
Strittdberg were written from finite resources. -But again one 
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might say^1iia1: none of these -works could have been written. we^A^^ 



there not an infinite iiiuhber of, unuttered grentehces. . One wQfll<a v ; ' 



have thought that, linguistics is an empirical science. How we, . • 
discover that it' haunts the real|a "unactualized_possib^e.s.^.'?:.>.V^^^^^ 
Lxnguists ,who make sUch claims c^vour themselve&».4^r*;v:;,^';^ 
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. ■^mol^er's.vbrtither or an aunt"* s husband rather than' a. father '^s 
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Vin- fact he has' said this in conversation. It "is difficult' to,: find 
this^ view stated. expliQitly in "The Number of English Sentences," 
however, v ' . , 

^. , See for* 'example: J. McCawXey, '.".Concerning the' Bas^ Component in ^ 

'^^^"^^'°*^^"tional Qramraar" , Foiandatiorf.S ■ of Language 196 8, pp.' 2»l3-26 
• .and K. Antleyf., "Mc Caw ley's Theory of Sei«ctional Restriction, 
. Foundations pf Langufa^e ^574, pjL 257-272. 

For. this-, view, see P. Ziff Semantic Analysis, jCorneli:' University 
Press J 1960 , pE^ 136-138-. ~ . ■ ' 
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K>Choinsky, op. cit . > footnote 9, p. 198. The inserted clause is from 

p. 15. The reference to Dixon is to his Linguistic Science and 
, Logic , Mouton S Co., 19^3. — 

An slementary introduction to set theory can be found in R. StQll, 
Set Theory and Logic , W. H. Freeman and Company,- 19 63. 
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